CASE REPORT
A 24-year-old mainland Chinese immigrant complained of weakness, nausea and vomiting one hour after eating a cooked puffer fish. He also experienced headache, paraesthesia and numbness over the mouth and jaw area. By the time he arrived in the Accident and Emergency Department two hours after the meal he had difficulty in breathing.
On examination, he was obtunded and had a protruding tongue. The respiratory rate was 24 per minute. His blood pressure was 110/S0 mmHg and heart rate was 110 per minute. The pupils, dilated to 6 mm, were non-reactive to light. He had generalised weakness with symmetrically diminished motor power of grade 3/5.
Investigations showed a leucocytosis 16,500/mm 3 and mild respiratory acidosis with pH 7.295, PaC0 2 6.1 kPa. The P a C0 2 was IS kPa on oxygen by mask. He was admitted to the Intensive Care Unit for observation. Two hours after admission to the Intensive Care Unit, he became so weak that he required endotracheal intubation and mechanical ventilation. After 13 hours of mechanical ventilation he had regained full consciousness and sufficient muscle power to be extubated. He was observed for five more days in the hospital before discharge. No permanent neurological deficit was noted.
DISCUSSION
Puffer fish have a worldwide distribution. Puffer fish poisoning has been known to the Egyptians since 2500 B.C. I Captain Cook himself suffered from puffer fish poisoning during his second voyage to New Caledonia in 1774, after eating a small piece of puffer fish liver. 2 ~aempfer, a German physician at the Dutch embassy III Nagasaki in 1927, first described puffer fish poisoning in the western literature. Most people living close to the sea are aware of puffer fish poisoning. However, puffer fish poisoning is still a public health hazard in Japan, where fugu (puffer fish fillet) is consumed. In Japanese restaurants fugu is prepared by trained chefs, who are particular about the sex and species of the fish and the season of its capture in addition to the preparation.
Puffer fish poisoning can occur in epidemics when people consume improperly prepared fugu. In Japan, puffer fish poisoning may account for more deaths than all other types of food poisoning combined, with 60 deaths reported from 1974-1979. 4 Sporadic cases of puffer fish poisoning occur when people, especially poorly educated inland dwellers, eat puffer fish without appreciating their toxicity. Occasionally, eating puffer fish may be a means of suicide.
Tetrodotoxin is a naturally occurring toxin found in a variety of animals, including the puffer fish. The toxin is concentrated in the liver, viscera, gonads and skin of the fish and is not inactivated by freezing or cooking. Female puffer fish are more toxic than males because of high tetrodotoxin levels in the ovaries. Tetrodotoxin levels are highest during spawning season (March to June). In preparation of fugu, great care is exercised in avoiding contamination of the flesh from the viscera, gonads and skin. Tetrodotoxin, being one of the most toxic substances known', is 275 times deadlier than cyanide and 50 times more potent than strychnine or curare. 6 The toxin blocks the propagation of nerve action potentials through its specific action on sodium channels. It selectively blocks the channels through which sodium ions normally flow during the rising phase of the action potential. 7 This mechanism is similar to that of local anaesthetic agents.
The speed of onset and symptoms of puffer fish poisoning depend on the individual and the amount of tetrodotoxin consumed. 8 The clinical features arising from disturbances of the central nervous, neuromuscular, cardiovascular and gastrointestinal systems are due to the action of toxin on the brain stem and motor, sensory and autonomic nerves. Symptoms of poisoning typically begin within 30 minutes of ingestion. Usually the effect is mild and self-limiting. However in the most severe cases, rapid progression of respiratory paralysis and cardiovascular collapse culminating in death has occurred as rapidly as 17 minutes after ingestion. 9 The progression of human tetrodotoxication has been classified into four degrees as follows: 9 first degree; oral paraesthesia and gastrointestinal symptoms such as vomiting, diarrhoea and abdominal pain: second degree; advanced paraesthesia involving extremities and trunk, motor paralysis of extremities and intact reflexes: third degree; muscular incoordination, aphonia, dysphagia, respiratory distress, precordial pain, cyanosis and hypotension: fourth degree; impaired conscious level, convulsions, respiratory paralysis, severe hypotension and cardiac arrhythmias.
The case-fatality rate declined from 800/0 of those poisoned in the late 19th and early 20th centuries to slightly more than 500/0 in the years 1953-58." Epidemiologic evidence suggests that recovery can be expected if an affected person survives beyond 24 hours. Treatment of puffer fish poisoning is supportive. Removal of unabsorbed toxin may occur with hyperemesis which is a result of tetrodotoxin's effect on the brainstem. An emetic should be administered if spontaneous emesis has not occurred. Gastric lavage with 2% sodium biocarbonate has been suggested since tetrodotoxin is less stable in an alkaline medium. 10 Activated charcoal should be given after gastric lavage. 10 Oxygen therapy, endotracheal intubation and assisted ventilation should be instituted early. 11 Circulatory support with volume expansion and inotrope infusion may be required. Intravenous atropine should be given to treat bradycardia.
Several experimental therapeutic modalities for tetrodotoxication have been suggested, but none of these has been subjected to large-scale, prospective clinical studies. Tetrodotoxin and the opiates have similar molecular configurations. This explains the opiate activity of tetrodotoxin. An intriguing approach to management of puffer fish poisoning may be the use of an opiate antagonist such as naloxone or a more specific antagonism to the toxin using monoclonal neutralizing antibodies. 10 Anticholinesterase drugs such as edrophonium and neostigmine have been used, with the intention of reversal of muscle paralysis, without proven benefit. 12 Cysteine has also been claimed to be effective. 10 Two mechanisms are proposed. Cysteine can open the sodium channels, probably through its excitatory actions on the glutaminergic and GABAergic neurons, and antagonize the blocking effect of tetrodotoxin on nerve conduction. 13 Moreover tetrodotoxin is decomposed rapidly in the presence of cysteine. 10 Other possible treatment strategies include antihistamines and steroids, but their roles are unclear. 11 In our patient with puffer fish poisoning, symptoms occurred two hours after ingestion. His symptoms progressed over the next two hours and required 13 hours of ventilatory support. There was full recovery. The prognosis of severe tetrodotoxication is good with modern lCU care. Provided that the patient is conscious on admission to hospital, complete recovery is expected with careful monitoring and, when indicated, prompt institution of ventilatory support.
